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REPORT  OF  THE  DIRECTOR  OF  THE  ROYAL  ONTARIO  MUSEUM 

OF  ZOOLOGY 


Fo  A.  Urquhart 

The  reorganization  of  the  staff  of  the  Royal  Ontario  Museum  of  Zoology- 
was  completed  during  the  past  year.  This  reorganization  was  necessary 
in  view  of  the  lecture  courses  being  given  by  members  of  the  staff  to 
students  in  the  Department  of  Zoology,  and  because  the  increased  size  of 
the  collections  involved  more  research  work  and  assistance  to  other  re- 
search institution  s„ 

The  Museum  of  Zoology  now  has  five  well-defined  Divisions,  each  with 
a  Divisional  head  known  as  a  Curator,  who  is  assisted  by  an  Assistant  or 
Associate  Curator,  a  Research  Assistant  and  a  technician.  The  Curators, 
three  of  whom  hold  Ph.Dc  degrees  from  the  University  of  Toronto,  present 
courses  to  the  students  on  their  particular  subjects.  They  are  aided  in  this 
University  work  by  the  Research  Assistants  and  Technicians.  The  Curators 
are  in  charge  of  the  organization  of  their  respective  Divisions,  planning  and 
directing  research  work  for  the  Divisional  members  and  for  University 
students. 

The  primary  function  of  the  Museum  of  Zoology  is  to  build  up  collections 
of  various  species  of  animals  as  the  basis  for  research  in  the  subjects  of 
taxonomy  and  distribution.  As  a  result  of  past  efforts,  our  collections  now 
form  the  nucleus  for  research  throughout  the  whole  of  Canada  in  these 
two  fields. 

Bearing  in  mind  the  necessity  for  having  well-qualified  men  in  charge 
of  such  important  work,  we  are  most  fortunate  to  have  added  to  our  staff 
Mr.  R„  L„  Peterson  and  Mr.  W,  B.  Scott,  both  of  whom  completed  the  re- 
quirements for  the  degree  of  Doctor  of  Philosophy  during  the  past  year. 
Mr.Peterson  will  be  appointed  Curator  of  Mammalogy  and  Mr.  Scott  Curator 
of  Ichthyology  and  Herpetology  as  of  the  First  of  July,  1950. 

No  other  University  in  Canada  is  as  well  equipped  to  present  courses 
on  taxonomy  and  distribution  in  all  branches  of  Zoology.  This  is  due  largely 
to  the  fact  that  the  Museum  of  Zoology  has  such  large  study  collections 
representing  not  only  the  species  of  our  own  native  fauna  but  also  those  of 
surrounding  areas.  During  the  past  season,  280  lectures  and  laboratory 
sessions  were  conducted  for  University  students  by  members  of  the  cura- 
torial staff.  Such  lecture  courses  were  designed  both  for  undergraduate 
and  graduate  students. 

Our  research  collections  are  growing  rapidly.  During  the  past  year  a 
total  of  28,852  specimens  were  added,  including  such  important  contributions 
as  the  Kitto  insect  collection,  the  O.  E„  Devitt  collection  of  bird  skins  and 
nests,  a  large  collection  of  fish  specimens  from  the  Ontario  Department  of 
Planning  and  Development,  and  many  valuable  mammal  specimens  from  the 
Ontario  Department  of  Lands  and  Forests. 

A  number  of  important  publications,  both  in  the  nature  of  research  and 
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education,  have  appeared  during  the  past  year,  and  still  others  are  now 
ready  for  publication.  The  Division  of  Mammalogy  has  published  six 
articles,  of  both  research  and  educational  value.  In  addition,  a  scientific 
paper  by  the  Curator,  on  the  description  of  a  new  sub-species  of  moose, 
has  now  been  submitted  for  publication.  The  Curator  is  at  present  com- 
pleting his  manuscript  dealing  with  the  distribution,  taxonomy  and  ecology 
of  the  moose  in  Canada.  The  Division  of  Ornithology  has  published  nine 
articles  of  educational  and  research  value;  and  a  book  dealing  with  the  birds 
of  Ontario  is  now  awaiting  publication  by  the  Clarke,  Irwin  Company.  The 
Division  of  Ichthyology  and  Herpetology  is  completing  the  manuscript  for 
a  scientific  article  dealing  with  Cisco  research  in  Lake  Erie  and  a  book  on 
the  Amphibians  of  Eastern  Canada  has  been  submitted  for  publication  by 
the  Associate  Curator.  The  Division  of  Entomology  published  ten  articles 
of  scientific  and  popular  interest,  including  a  book  entitled,  "Introducing 
the  Insect"1  (Clarke,  Irwin  Company)  in  co-operation  with  the  Associate 
Curator  of  the  Division  of  Ichthyology  and  Herpetology. 

It  is  most  gratifying  to  find  so  many  publications  being  issued  by  mem- 
bers of  the  staff  of  the  Museum  of  Zoology,  and  we  are  looking  forward  to 
increasing  this  number  in  the  near  future.  As  a  result  of  such  publications, 
the  Museum  of  Zoology  is  now  looked  upon  as  the  focal  point  for  information 
regarding  animal  life  in  Ontario. 

We  have  been  most  fortunate,  during  the  past  few  years,  to  have  had  the 
financial  support  of  the  Car  ling  Conservation  Club,  the  Nova  Scotia  Research 
Council  and  the  Research  Council  of  Ontario,  in  carrying  out  our  field 
studies.  During  the  past  year  a  faunal  survey  of  the  Orthoptera  of  Nova 
Scotia,  Cape  Breton  and  Prince  Edward  Island  was  made  possible  through  a 
grant  from  the  Nova  Scotia  Research  Council.  Caribou  research  and  moose 
research  were  supported  by  a  grant  from  the  Carling  Conservation  Club. 
Small  mammal  population  studies  (dealing  with  animal  fluctuations  in 
numbers  and  home  ranges),  ectoparasite  studies  and  food  habits  studies 
were  made  possible  by  a  grant  from  the  Ontario  Research  Council.  Of 
these  various  projects,  only  one  is  of  a  continuous  nature,  namely  the  study 
of  the  ectoparasites  of  animals.  Since  our  collection  of  ectoparasites  is  so 
important  in  taxonomic  research.it  is  hoped  that  eventually  the  Ectoparasite 
Laboratory  will  be  made  a  Division  of  the  Museum  of  Zoology  and  maintained 
through  the  Museum's  University  budget.  Food  Habits  "gfucfleis,  however, 
are  for  the  most  part  related  to  wildlife  problems  and  hence  arrangements 
were  made  during  the  year  for  the  work  of  this  laboratory  to  be  taken  over 
by  the  Ontario  Department  of  Lands  and  Forests.  The  Museum  of  Zoology 
will  of  course  co-operate  in  every  way  possible  to  assist  the  Department 
of  Lands  and  Forests  in  their  studies  of  the  food  habit  relationships  of 
animals. 

A  number  of  institutions  look  to  us  for  assistance  in  the  fields  of  taxon- 
omy and  distribution,  in  view  of  the  importance  of  our  research  collections, 
together  with  the  publications  that  are  appearing  by  members  of  the  staff. 
Material  is  sent  on  loan  for  study  purposes  to  various  universities  and 
museums  throughout  the  continent;  and  research  workers,  particularly 
graduate  students  of  other  universities,  rely  upon  us  for  exact  information 
with  reference  to  the  various  species  of  animals  occurring  in  our  part  of 
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North  America.  During  the  past  year  thirty-two  universities  and  other 
institutions  called  upon  the  Museum  of  Zoology  for  assistance  in  identifica- 
tion of  animal  specimens  and  information  dealing  with  distribution  problems. 

Asa  result  of  the  lead  now  taken  by  the  Museum  of  Zoology  in  the  field 
of  systematics,  the  Director  was  appointed  Chairman  of  the  Publication 
and  Membership  Committees  of  the  Society  of  Systematic  Zoology  for 
Canada.,  The  Associate  Director,  because  of  his  outstanding  contributions 
to  the  study  of  Ornithology  and  the  size  and  nature  of  the  research  collection 
of  birds  which  he  has  built  up  over  many  years,  is  now  a  Fellow  of  the 
American  Ornithological  Union  and  has  been  called  upon  to  revise  portions 
of  a  forthcoming  check-list  of  North  American  birds  to  be  published  by  the 
American  Ornithological  Union,  Mr,  R.  L.  Peterson,  in  view  of  his  con- 
tribution to  the  study  of  Mammalogy,  was  called  upon  to  serve  as  a  member 
of  the  Board  of  Directors  of  the  American  Society  of  Mammalogists  and 
also  as  a  member  of  the  Membership  Committee  of  that  Society,  and  of  the 
Nomination  Committee  of  the  Wildlife  Society, 

In  addition  to  requests  for  research  assistance,  the  Museum  of  Zoology 
receives  hundreds  of  enquiries  every  year  concerning  the  identification  <di 
various  species  of  animals.  The  Ontario  Department  of  Public  Health  and 
the  Department  of  Health  of  Toronto  constantly  refer  questions  concerning 
animal  identification  to  us. 

It  is  necessary  at  this  point  to  emphasize  the  immediate  need  for  more 
storage  space  for  our  collections.  Much  of  our  valuable  material  is  at 
present  being  housed  in  makeshift  containers  which  can  be  stored  in  any 
vacant  space.  This  is  due  not  so  much  to  the  lack  of  funds  for  the  purchase 
of  storage  cabinets  as  to  the  shortage  of  floor  space  for  such  cabinets.  The 
Division  of  Ornithology  has  had  to  place  its  study  collection  in  two  tiers, 
reaching  almost  to  the  ceiling,  thus  necessitating  the  use  of  a  ladder  in 
order  to  obtain  specimens  from  the  top  tier  of  cases.  In  the  Division  of 
Entomology  it  is  not  possible  to  add  a  second  tier  of  cases,  and  there  is  at 
present  no  vacant  space  in  which  to  place  cabinets  to  house  some  50,000 
specimens.  In  view  of  the  growing  importance  of  our  research  collections 
and  the  demands  which  are  now  made  upon  usby  research  workers  the  world 
over,  it  is  most  unfortunate  that  we  are  unable  to  arrange  these  collections 
for  ready  reference  and  for  protection  against  the  multitude  oi  insect  pests 
which  in  a  very  short  time  will  completely  destroy  valuable  specimens. 

Although  the  present  emphasis  of  the  activities  of  the  Museum  of  Zoology 
is  placed  on  research  and  education  through  the  University,  the  staff  has  not 
lost  sight  of  the  importance  of  our  gallery  displays  as  an  educational  medium 
for  the  general  public.  The  Division  of  Art  and  Exhibits  has  been  com- 
pletely organized,  and  now  consists  of  a  Chief  and  two  qualified  artists. 
During  the  past  year  this  Division  has  arranged  many  seasonal  exhibits 
of  public  interest;  commenced  a  revision  of  the  Zoology  galleries  within 
the  limitations  of  the  display  cases;  and  has  drawn  up  designs  for  a  number 
of  new  and  instructive  exhibits.  The  Chief  of  the  Division  has  not  lost 
sight  of  the  importance  of  research  in  the  field  of  Art,  and  experiments 
have  been  carried  out  with  reference  to  the  use  of  plastics  in  making  small- 
scale  models  of  various  species  of  animals.   A  three-foot  scale  model  of 
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the  whale  shark  has  already  been  produced  using  this  new  technique,  and  a 
six-foot  model  of  the  blue  whale  is  now  ready  for  casting  in  the  same 
material.  The  Division  of  Art  and  Exhibits  also  co-operated  in  the  scienti- 
fic research  of  the  other  Divisions  by  drawing  up  maps  and  graphs  for 
publication,  and  in  supervising  a  wildlife  project  on  Pelee  Island. 

In  spite  of  the  lack  of  adequate  storage  space  and  funds  for  new  gallery 
exhibits,  the  Royal  Ontario  Museum  of  Zoology  has,  during  the  past  year, 
contributed  a  great  deal  to  scientific  study  and  public  education.  This  has 
been  possible  because  the  Museum  of  Zoology  has  an  exceedingly  competent 
staff  who  co-operate  in  all  matters  pertaining  to  the  University  and  the 
public  at  large.  As  a  result  of  our  reorganization  we  are  looking  forward 
to  still  greater  contributions  in  the  fields  of  education  and  research. 
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DIVISION  OF  MAMMALOGY 

Curator  -  R.  L.  Peterson 

Research  Assistant  -  S.  C.  Downing 
Technician  -  L.  Walden 

Accessions:  A  total  of  747  specimens  was  received  by  the  Division  of 
Mammalogy  during  the  year.  Two  hundred  and  thirty- seven  specimens  re- 
ceived from  the  Ontario  Department  of  Lands  and  Forests  included  much 
needed  material  of  the  rarer  fur-bearers,  namely,  six  lynx,  six  fisher  and 
fifteen  marten.  Staff  collecting  in  the  United  States,  material  purchased 
from  Mr.  J.  A.  Munro  of  British  Columbia,  and  exchanges  with  the  Agri- 
cultural and  Mechanical  College  of  Oklahoma  has  filled  in  many  gaps  in  our 
collections  of  western  species.  The  Game  and  Fisheries  Branch  of  the 
Dominion  Department  of  Mines  and  Natural  Resources  kindly  arranged  to 
have  a  suitable  type  specimen  of  moose  collected  and  presented  to  the 
Division  to  be  used  in  a  description  of  a  new  sub-species. 


X 

Nature  of  Specimen 

By 

Donation 

By 
Staff 

Collecting 

By 

Exchange 

By 

Purchase 

TOTALS 

Unprepared 

300 

11 

0 

0 

311 

Partially  prepared 

36 

233 

9 

57 

335 

Prepared 

3 

0 

20 

61 

84 

TOTALS 

339 

244 

29 

118 

730 

Preparation,  Registration  and  Maintenance:  During  the  past  year  it  was 
possible  to  keep  preparation  and  cataloguing  abreast  with  the  accession  of 
new  material,  although  a  great  backlog  of  uncatalogued  material  which  had 
developed  during  the  war  years  still  requires  attention. 

The  adaptation  of  a  room  to  be  used  as  ail  additional  hide  vault  was  com- 
pleted by  the  staff,  thus  relieving  some  of  the  serious  over-crowding  in 
specimen  storage  space.  Although  re-arrangement  of  the  osteological  col- 
lection was  carried  forward  it  will  be  necessary  to  arrange  for  suitable 
storage  space  before  this  project  can  be  completed.  Installation  of  two 
new  cabinets  in  the  laboratory  has  facilitated  the  preparation  of  skeletal 
material. 

A  revision  has  been  made  in  the  Division's  bibliography  and  a  new  in- 
dexing system  has  been  established  to  care  for  the  growing  file  of  mammal 
literature. 
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A  new  file  of  Kodochrome  slides  of  mammals  has  been  set  up  for  assist- 
ance in  presenting  University  courses. 


Mapping  of  the  distribution  of  Ontario  records  based  on  specimens  was 
continued  and  many  additions  made  to  the  Ontario  gazetteer. 


Preparation 

Registration 

Skins 

263 

All  Specimens 

714 

Skulls 

429 

Skeletons 

31 

Hides  (prepared  for 
tanning) 

10 

TOTALS 

733 

1  

714 

Re  search:  The  Curator  continued  his  research  on  moose  completing  the 
general  study  which  constituted  a  part  of  the  requirements  for  the  Doctor 
of  Philosophy  degree  at  the  University  of  Toronto.  A  more  detailed  taxon- 
omic  study  of  the  genus  Alces  in  North  America  was  carried  out  under  the 
auspices  of  the  Carling  Conservation  Club  Grant.  Most  of  the  important 
museums  and  other  institutions  in  both  Canada  and  the  United  States  which 
have  moose  material  in  their  collections  were  visited  and  critical  skull 
measurements  of  approximately  90  percent  of  the  moose  material  available 
in  North  America  were  obtained.  These  data  are  used  in  a  paper  now  in 
press  which  describes  a  new  sub-species  of  moose.  While  on  the  cross- 
country trip  to  visit  museums  opportunity  was  afforded  to  collect  study 
specimens  of  mammals  in  the  field  and  the  technician  of  the  Division  who 
accompanied  the  Curator  made  a  valuable  contribution  to  this  work. 

In  addition  to  the  moose  research  the  Curator  supervised  the  woodland 
caribou  research  project  carried  out  by  Mr.  A.  Cringan,  a  graduate  student 
of  the  Zoology  Department  of  the  University. 

The  research  assistant  completed  his  field  work  in  connection  with  small 
mammal  populations  in  Algonquin  Park  with  the  tenth  consecutive  year  of 
live  trapping.  He  also  carried  out  the  bi-annual  census  of  Microtus  near 
Toronto. 

The  annual  questionnaire  was  again  sent  out  but  insufficient  assistance 
was  available  to  tabulate  the  results. 

A  preliminary  study  of  the  history,  status  and  distribution  of  the  bobcat 
in  Ontario  was  initiated. 
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Education  and  Public  Relations:  The  Curator  presented  a  graduate  course 
in  Mammalogy  during  the  first  half  of  the  University  year.  During  the 
second  half  of  the  school  year  he  gave  a  series  of  lectures  on  mammals  to 
university  students  of  Course  25  in  Zoology  and  a  second  series  to  students 
enrolled  in  Institutional  Management.  The  Curator  served  as  a  member  of 
the  Board  of  Directors  of  the  American  Society  of  Mammalogists  and  also 
as  a  member  of  the  Membership  Committee  of  that  Society  and  the  Nomina- 
tions Committee  of  the  Wildlife  Society.  In  response  to  a  special  request 
from  Dr.  Harrison  F.  Lewis,  Chief  of  the  Dominion  Wildlife  Service,  he 
presented  a  paper  before  a  meeting  of  the  International  Association  of 
Game,  Fish  and  Conservation  Commission  at  Winnipeg  on  "Management 
of  Moose." 

The  Division  continued  to  provide  many  services  to  institutions  and 
individuals  in  such  matters  as  identification  of  materials,  loaning  of  speci- 
mens, and  supplying  a  great  assortment  of  data  on  mammals.  The  Division's 
raccoon  collections  were  loaned  to  the  Museum  of  Zoology  at  the  University 
of  Michigan.  Mr.  Stanley  P.  Young,  in  charge  of  the  Biological  Surveys 
Collection  of  the  United  States  Fish  and  Wildlife  Service,  visited  the  Division 
and  studied  the  bobcat  collection.  Several  graduate  students  at  the  University 
conferred  with  the  staff  and  made  use  of  the  collections  and  divisional 
library  as  well  as  various  files  and  references.  A  total  of  108  specimens 
was  loaned  for  educational  and  research  purposes.  Assistance  was  given 
in  compiling  the  "Recent  Literature"  section  of  the  Journal  of  Mammalogy. 

In  connection  with  the  general  business  of  the  Division  approximately 
four  hundred  letters  were  written. 

DIVISION  OF  ORNITHOLOGY 

Curator  -  L.  L.  Snyder 

Research  Assistant  -  J.  L.  Baillie 
Senior  Technician  -  C.  E.  Hope 

Accessions:  The  most  valuable  single  acquisition  during  the  year  was  a 
collection  of  323  study  skins  and  25  nests  with  eggs  from  Simcoe  County, 
Ontario,  presented  by  Mr.  O.  E.  Devitt  of  Toronto.  This  material  formed 
the  basis  of  Mr.  Devitt's  excellent  Simcoe  County  report  and  it  will  con- 
tinue to  serve  a  useful  purpose  when  incorporated  into  our  research  col- 
lection. Specimens  sent  to  the  Museum  in  the  flesh  by  the  Ontario  Depart- 
ment of  Lands  and  Forests  totalled  359  for  the  year.  Many  useful  specimens 
have  been  preserved  from  these  miscellaneous  shipments  of  casualties, 
notable  among  them  being  the  first  specimen  of  the  Eared  Grebe,  Colymbus 
caspicus,  from  Ontario.  Through  the  good  offices  of  Mr.  Paul  Hahn  two 
specimens  of  the  Passenger  Pigeon,  Ectopistes  migratorius,  have  been 
added  to  the  collection.  One  came  from  the  Colborne  Collegiate  Institute 
through  Principal  W.  R.  Baxter  and  the  other  from  Mrs.  F.  A.  Burgar  of 
Campbellford,  Ontario.  These  two  specimens,  together  with  one  contained 
in  the  Devitt  collection  mentioned  above,  bring  the  total  of  this  extinct  bird 
in  the  Museum's  collection  to  one  hundred  and  eleven,  the  largest  series  in 
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existence  Two  other  bird  specimens  received  by  donation  during  the  year 
are  worthy  of  particular  mention.  Mr.  Fred  Bodsworth  of  Toronto  pre- 
sented a  nest  of  the  Hooded  Warbler  Wilsonia  citrina  the  first  to  be  found 
in  Canada  (Orwell)  and  Mr.  E0  A.  Roberts  of  Chatham  presented  the  first 
preserved  specimen  of  the  Cinnamon  Teal,  Anas  cyanoptera  from  Ontario. 

A  valuable  addition  to  the  collection,  made  by  purchase,  was  a  series 
of  145  birds  from  British  Columbia,  collected  and  prepared  by  the  ex- 
perienced ornithologist,  Mr.  J.  A.  Munro.  This  material  is  particularly 
welcome  in  building  up  our  series  of  study  specimens  from  western  Canada. 
Minor  exchanges  have  been  made  during  the  year  with  the  University  of 
Colorado  and  the  Agricultural  and  Mechanical  College  of  Texas. 


A  table  showing  the  number  and  nature  of  specimens  accessed  during 
the  year  follows: 


Nature  of  Specimens 

By 

Donation 

By 
Staff 

Collecting 

By 

Purchase 

By 

Exchange 

TOTALS 

Unprepared 

688 

11 

3 

1 

703 

Prepared 

356 

46 

154 

5 

561 

Nests,  Eggs 

33 

0 

1 

0 

34 

TOTALS 

1,077 

57 

158 

6 

1,298 

Preparation,  Registration  and  Maintenance:  There  was  no  extensive  field 
collecting  during  the  year  but  428  specimens  have  been  preserved  largely 
in  the  Museum's  laboratory.  Although  the  total  of  1,071  specimens  cata- 
logued keeps  pace  with  new  acquisitions,  the  backlog  of  unregistered  mater- 
ial is  still  disappointingly  high.  Reconditioning  of  specimens  in  the  re- 
search collection  and  special  preparations  of  teaching  material  (reinforced 
for  handling  and  appropriately  labelled)  have  added  to  the  volume  of  work 
completed  by  the  senior  technician  of  the  Division.  Routine  care  of  the 
collections  has  received  attention.  No  major  re-arrangement  work  was 
undertaken  but  such  is  eminent  due  to  congestion.  There  can  be  no  release 
from  this  problem  until  more  floor  space  and  new  cabinets  are  available. 
It  is  unfortunate  that  double-tiering  of  the  cabinets  was  made  necessary 
several  years  ago  in  the  bird  range.  This  virtually  means  that  50%  of  the 
collection  is  not  readily  accessible  for  use.  Actually  there  are  but  135 
square  feet  of  open  space  available  for  comparative  work  on  the  largest 
bird  collection  in  Canada. 

A  record  of  accomplishment  in  the  routine  preparation  and  registration 
of  specimens  during  the  year  is  shown  in  the  following  table: 


/ 
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Preparation 

Registration 

Bird  skins  (from  the  flesh) 

L  U  J 

Bird  skins 

1,035 

Bird  skins  (dry; 

189 

Skeletons 

18 

Skeletons  mounted 

1  u 

Mi  scellaneous 

1  Q 
I  O 

pisarticulated  skeletons 

8 

Miscellaneous 

18 

TOTALS 

428 

ls071 

(  Cleaned  and  repaired 

182) 

Re  search:  A  report  on  the  birds  of  western  Ontario  is  in  the  course  of 
preparation  by  the  Curator.  This  will  be  based  largely  on  a  study  of  the 
collections  and  field  notes  obtained  during  two  museum  expeditions.  The 
research  assistant  of  the  Division  amplified  these  collections  and  data, 
particularly  in  the  northern  Lake-of-the-Woods  area,  during  the  course 
of  his  field  work  on  cormorants  carried  out  for  the  Ontario  Department 
of  Lands  and  Forests.  Annual  census  and  bird  banding  operations  were 
continued  by  the  Curator  on  a  three  and  one-half  acre  plot  in  King  Town- 
ship. Also,  as  Chairman  of  an  International  Committee,  he  has  again  taken 
an  active  part  in  gathering  data  on  Snowy  Owl  migrations,  one  of  the  peri- 
odic flights  having  occurred  during  the  past  autumn  and  winter.  The  re- 
search assistant  has  continued  to  contribute  seasonal  reports  on  the  status 
of  birds  within  the  Ontario-western  New  York  region  for  the  quarterly  is- 
sue of  Audubon  Field  Notes.  With  the  assistance  of  a  graduate  student,  Mr. 
R.  O.  Standfield,  progress  has  been  made  in  the  long-term  project  of  plotting 
the  distribution  of  breeding  birds  in  Ontario.  A  study  of  variation  in  Can- 
adian nighthawks  has  been  placed  in  abeyance  to  acquisition  of  pertinent 
specimen  material.  Notes  and  papers  published  by  members  of  the  Divi- 
sion during  the  year  appear  under  the  individual's  name  at  the  end  of  the 
annual  report. 

In  various  ways  assistance  has  been  rendered  to  other  research  work- 
ers during  the  year.  Specimens,  literature  and  data  have  been  made  avail- 
able within  the  Museum  to  graduate  students  and  to  visitors  from  other 
institutions.  Also  specimens  from  the  research  collections  have  been 
loaned  to  Cornell  University,  Ithaca,  New  York;  the  American  Museum  of 
Natural  History,  New  York,  and  Carnegie  Museum,  Pittsburgh,  Pa. 

Fresh  anatomical  material  was  secured  and  forwarded  to  the  University 
of  British  Columbia.  Critical  identifications  of  specimens  were  made  on 
reque  st. 
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Education  and  Public  Relations:  The  need  for  instruction  in  ornithology  has 
required  considerable  attention  on  the  part  of  the  Curator  during  the  year 
and  assistance  has  been  rendered  by  other  members  of  the  Division's  staff,, 
A  series  of  four  lectures  given  to  a  University  Extension  Class  in  Institution- 
al Management  was  designed  to  introduce  these  students  to  birds  as  a  natural 
heritage  in  our  environment,  stressing  the  history  and  habits  of  the  more 
conspicuous  and  important  forms,,  Another  series  of  lectures,  involving 
seven  sessions,  was  presented  to  students  in  second  year  Honour  Science 
Although  merely  introductory,  some  familiarity  with  the  bird  as  a  special- 
ized animal  and  one  hundred  Ontario  birds  in  particular,  was  the  objective,, 
Another  series  of  ten  lectures  and  twelve  three-hour  laboratory  periods 
was  arranged  for  a  class  consisting  largely  of  graduate  students„  This 
series  was  essentially  a  short  course  in  systematic  ornithology  including 
a  survey  of  the  birds  of  the  world.  Facilities  for  teaching  and  specimens 
to  be  used  as  class  material  are  gradually  growing,  within  the  limits  of 
the  time  of  the  staff  and  the  funds  available. 

As  a  contribution  in  the  field  of  education  the  Curator  has  revised  a 
manuscript,  previously  prepared,  which  is  expected  to  appear  shortly  as  a 
non-technical  bird  book.  Also,  as  becomes  the  staff  of  the  Division,  advice 
and  editorial  suggestions  have  been  made  on  manuscripts  by  other  authors,, 
Six  of  these  were  of  a  technical  nature  and  two  were  non-technicaL  In  ad- 
dition, portions  of  the  manuscript  of  the  forthcoming  Check-list  of  North 
American  Birds  to  be  published  by  the  American  Ornithologists'  Union 
have  been  revised  with  respect  to  the  distribution  of  birds  in  Ontario  and 
beyond. 

Occasional  aid  has  been  rendered  to  the  Canadian  Wildlife  Service  and 
the  Royal  Canadian  Mounted  Police  through  identifications  of  birds  in  legal 
matters.  Requests  for  identifications  and  information  from  the  general 
public,  by  telephone,  by  visit  and  by  letter,  are  complied  with  so  far  as  is 
possible  Such  requests  prompted  by  wide  public  interest  reach  a  consider- 
able volume  each  year. 

In  addition  to  University  lectures,  the  staff  has  presented  seventeen 
papers  or  talks  during  the  year.  The  correspondence  of  the  Division  reached 
a  total  of  914  items. 

The  staff  has  continued  to  take  an  active  part  in  the  affairs  of  local, 
Provincial,  National  and  International  organizations  related  to  their  field 
of  work.  On  the  occasion  of  the  first  visit  of  the  Audubon  Society  to  Canada, 
specifically  during  a  field  trip  to  Point  Pelee  following  the  Society's  annual 
meeting  held  in  Detroit,  the  research  assistant  served  as  one  of  three 
Canadian  leaders. 
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DIVISION  OF  ICHTHYOLOGY 
AND  HERPETOLOGY 

Curator  -  W.  B„  Scott 

Associate  Curator  -  E.  B0  S.  Logier 
Technician  -  E.  Taylor 

Accessions:  The  collections  of  the  Division  have  continued  to  increase 
both  by  donation  and  staff  collecting,  by  the  latter  made  possible  by  funds 
obtained  through  the  Research  Council  of  Ontario. 

Among  the  important  donations  of  the  year  were  a  collection  of  fishes 
from  southern  Ontario  by  the  Ontario  Department  of  Planning  and  Develop- 
ment, a  collection  from  Manitoba  through  Mr,  George  Butler  of  the  Manitoba 
Fisheries  Department,  two  collections  of  Salvelinus  alpinus  from  Northwest 
Territories  from  the  Royal  Canadian  Mounted  Police,  and  Central  Fisheries 
Research  Station,  Winnipeg.  Accessions  for  the  year  are  tabulated  below: 


Nature  of  Specimen 

By 

Dpnation 

By 
Staff 

Collection 

By 

Purchase 

By 

Exchange 

TOTALS 

Fishes  (lots  and 
individuals) 

251 

127 

0 

8 

386 

Amphibians  and 
reptiles 

19 

0 

34 

53 

TOTALS 

270 

127 

0 

42 

439 

Preparation,  Registration  and  Maintenance:  The  shortage  of  storage  space 
was  temporarily  solved  by  the  relinquishing  of  cabinet  space  by  the  Division 
of  Entomology.  This  has  necessitated  further  rearrangement  of  the  collec- 
tion. In  addition  the  previously  inadequate  cataloguing  system  has  been 
modified  to  facilitate  the  withdrawal  and  return  of  specimens  in  the  collec- 
tion. The  teaching  collection  for  use  in  University  classes  commenced  last 
year  has  been  expanded.  Normal  registration  and  preservation  of  material 
for  the  collection  has  continued. 

Material  Catalogued: 

Fish  specimens  and  lots  94 
Amphibians  and  reptiles  0 


TOTALS 


94 


/ 
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Research:  Continuation  of  the  study  of  the  Lake  Erie  cisco  (Leucichthys) 
carried  out  by  the  Curator  constituted  the  principal  research  of  the  Division,, 
A  manuscript  on  this  subject  is  now  ready  for  publication.  The  Division  was 
again  fortunate  in  having  the  services  of  a  student  assistant,  Mr.  G.  H. 
Lawler,  financed  by  the  University  Department  of  Zoology.  In  addition  to 
aiding  in  the  reorganization  of  the  fish  collection,  Mr.  Lawler  was  engaged 
in  a  study  of  the  whitefish  (Coregonus)  populations  of  the  Great  Lakes. 
Field  work  for  both  the  cisco  and  whitefish  projects  was  financed  by  funds 
made  available  through  the  Research  Council  of  Ontario. 

In  co-operation  with  the  Ontario  Department  of  Lands  and  Forests,  Fish 
and  Wildlife  Divi  sion,  and  the  W.  F„  Kolbe  Co.  of  Port  Dover,  the  Division 
engaged  in  a  study  of  the  yellow  pike-perch  (Stizostedion  vitreum).  A  small 
lake  in  the  vicinity  of  Port  Dover  was  treated  to  remove  coarse  fish  and 
some  two  million  pike-perch  fry  were  introduced.  This  experiment  proved 
to  be  most  successful.  A  manuscript,  under  joint  authorship,  is  being  pre- 
pared for  publication  dealing  with  the  results  of  this  work. 

Institutions  whose  workers  have  made  use  of  the  reference  collection 
during  the  year  include,  the  Fisheries  Research  Board  of  Canada,  the 
University  of  Western  Ontario,  the  Quebec  Department  of  Maritime  Fisher- 
ies, the  Museum  of  Zoology  University  of  Michigan,  and  the  State  Natural 
History  Survey  of  Illinois. 

The  identification  of  fishes,  amphibians  and  reptiles  for  outside  institu- 
tions and  individuals  continues  to  be  a  major  task  in  the  Division.  Over 
230  lots,  totalling  more  than  4,000  specimens,  have  been  identified  for 
various  institutions  and  individuals  including  the  following:  Fish  and  Wild- 
life Division  of  the  Ontario  Department  of  Lands  and  Forests;  Ontario  De- 
partment of  Planning  and  Development;  University  of  Western  Ontario; 
University  of  Alberta;  University  of  Saskatchewan;  Central  Fisheries  Re- 
search Station,  Winnipeg;  Game  and  Fisheries  Branch  Manitoba  Department 
of  Mines  and  Natural  Resources;  Department  of  Fisheries,  Ottawa;  National 
Parks  Bureau,  Ottawa;  Newfoundland  Biological  Station  (Fish.  Res.  Bd.  of 
Canada);  Department  of  Maritime  Fisheries,  Quebec;  Dr.  A.  E.  Allin,  Fort 
William,  Ontario,  Dr.  A.  O.  Blackhurst,  Port  Dover,  Ontario,  and  various 
teachers  of  Public  and  High  Schools  throughout  the  Province. 

Education  and  Public  Relations:  In  the  capacity  of  special  lecturer  in  the 
University  Department  of  Zoology,  the  Curator  gave  instruction  in  classifi- 
cation, distribution  and  general  biology  of  fishes  to  zoology  students  of  the 
University.  The  Curator  and  Associate  Curator  presented  lectures  to 
students  taking  the  course  in  Institutional  Management.  In  all  a  total  of 
72  University  lectures  and  laboratory  classes  were  conducted  by  the  staff 
of  the  Division  during  the  year.  In  addition  the  Curator  addressed  the 
senior  pupils  and  staff  of  Scarboro  Collegiate  Institute  on  the  subject  of 
the  activities  of  a  museum  of  zoology. 

A  book  entitled  "The  Amphibians  of  Eastern  Canada"  and  also  a  fish 
chart,  illustrating  thirty  common  Canadian  fishes,  by  Mr.  Logier,  await 
publication. 
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DIVISION  OF  ENTOMOLOGY 
(AND  OTHER  INVERTEBRATES) 

Curator  -  F.  A.  Urquhart 

Assistant  Curator  -  T.  B.  Kurata 
Research  Assistant  -  V.  Kohler 

Accessions:  A  generous  grant  from  the  Nova  Scotia  Research  Foundation 
assisted  the  Curator  to  carry  on  field  work  in  the  Maritime  Provinces  last 
summer.  The  630  specimens  of  Orthoptera  thus  obtained  were  shared  with 
the  Nova  Scotia  Department  of  Agriculture  and  with  Acadia  University.  The 
data  and  specimens  retained  by  this  Museum  will  enable  the  Division  to 
complete  its  taxonomic  study  of  the  Orthoptera  of  Eastern  Canada,, 

Approximately  25,000  specimens,  mostly  Coleoptera,  but  also  represent- 
ing the  other  major  Orders,  were  presented  to  this  Museum  by  relatives  of 
the  late  W.  Victor  Kitto,  B.A.  This  material  is  far  beyond  the  capacity  of 
present  storage  facilities,  thus  creating  a  distressing  situation;  but  to  have 
declined  such  valuable  and  useful  specimens  would  have  been  a  serious 
mistake. 

Over  100  specimens  of  grasshoppers  were  obtained  from  a  Manitoba 
assistant,  to  round  out  the  collection  upon  which  will  be  based  the  "Ortho- 
ptera of  Western  Canada",  a  major  publication  which  is  contemplated  by 
the  Division  upon  completion  of  the  Eastern  Orthoptera  book. 

The  assistant  Curator  identified  and  added  to  the  permanent  collection 
345  specimens  of  spiders. 

Through  the  courtesy  of  Dr.  E„  H.  Craigie,  University  of  Toronto,  83 
specimens  of  Lepidoptera  and  227  Coleoptera  were  donated  to  this  Division. 


The  following  is  a  summary  of  accessions: 


Nature  of  Specimen 

By 

Donation 

By 
Staff 

Collection 

By 

Purchase 

By 

Exchange 

TOTALS 

Insects 

25,310 

630 

0 

100 

26,040 

Spiders 

0 

345 

0 

0 

345 

TOTALS 

25,310 

975 

0 

100 

26,385 

In  addition  to  the  above,  a  large  collection  of  molluscs  was  received 
from  the  Reverend  Herrington,  of  Newburgh,  Ontario.  Mr.  Herrington,  in 
co-operation  with  Dr.  John  Oughton  of  Guelph,  has  continued  to  work  over 
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the  molluscs  and  to  revise  and  add  to  the  permanent  collection,  despite  the 
fact  that  this  Museum  is  not  in  a  position  to  render  financial  assistance.  It 
is  gratifying  to  report  that  through  negotiations  with  the  University  of  Ann 
Arbor,  Michigan,  Mr.  Herrington  will  be  enabled  to  travel  to  Ireland  for  the 
purpose  of  inspecting,  and  probably  acquiring,  the  Stelfox  Collection.  Mr. 
Herrington  is  primarily  concerned  with  the  Sphaeriidae,  and  has  still  on 
hand  3,913  specimens. 

Preparation,  Registration  and  Maintenance:  The  inevitable  breakage  of 
study  specimens  by  entomology  classes  was  offset  by  the  addition  of  ap- 
proximately 500  insects  secured  during  the  summer.  Through  the  co- 
operation of  specialists  641  specimens  of  Dolichopodae  (Diptera)  and  1,677 
of  Tabanidae  (Diptera)  were  determined  and  arranged  in  the  permanent 
collection.    Both  groups  were  cross-indexed  to  genus  and  species. 

A  Family  index  to  the  Diptera  separates  in  the  Divisional  Library  was 
made,  comprising  303  references.  In  addition  161  references  to  other 
Orders  were  compiled. 

Preparation  and  Registration 

Dolichipodae  641 

Tabanidae  1,667 

Class  material  500 


2,808 

A  valuable  alcohol  collection  of  invertebrates  (representing  all  Phyla 
from  Porifera  to  Arthropoda)  has  been  previously  housed  in  the  quarters  of 
the  Fish  Division.  Expansion  of  that  Division  necessitated  removal  of  the 
invertebrates,  accentuating  the  already  acute  storage  problem  in  the  Inver- 
tebrate Division.  Temporary  storage  cubicles  (totalling  about  220  cubic 
feet)  were  erected  in  inconvenient  spaces  on  the  third  and  fifth  floors.  The 
resulting  lack  of  phylogenetic  continuity  necessitated  extensive  re-labelling 
throughout  the  collection.  It  is  regrettable  that  a  considerable  quantity  of 
excellent  supplementary  specimens  had  to  be  stored  in  a  situation  where 
they  will  not  be  accessible  for  students'  reference. 

Re  search:  Dr.  E.  M.  Walker,  Honorary  Curator,  has  completed  a  revision 
of  his  genera  Lestes,  Agrion,  Hetaerina  and  Argia,  as  part  of  his  projected 
revision  of  the  Zygoptera  (Odonata).  This  research  is  progressing  with  re- 
markable despatch  considering  that  Dr.  Walker's  services  as  a  specialist 
on  Odonata  have  been  greatly  in  demand  by  institutions  and  students. 

The  assistant  Curator  revised  the  genus  Pardosa  (Aranea).  As  Canada's 
only  authority  on  the  Aranea  he  has  brought  much  prestige  and  goodwill  to 
this  Museum  through  his  assistance  to  research  workers  in  other  institutions 
and  though  his  patient  and  unstinted  attention  to  the  difficulties  encountered 
by  students. 
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Education  and  Public  Relations:  Since,  during  thepast  year,  over  130  identi- 
fications of  household  and  industrial  pests  were  made,  it  was  deemed  advis- 
able to  look  into  the  literature  dealing  with  toxicological  control,,  To  the 
existing  books  and  papers  there  was  added  a  substantial  body  of  publications 
obtained  from  reputable  manufacturers  of  chemical  controls,,  A  reference 
file  was  set  up,  covering  the  89  common  pests  dealt  with  in  this  material,. 

As  a  result  of  the  Curator's  election  as  Canadian  member  ship  represen- 
tative of  the  recently  formed  Society  of  Systematic  Zoologists,  useful  con- 
tacts have  been  established  with  outstanding  taxonomic  workers  in  both  the 
vertebrate  and  invertebrate  fields,,  It  is  expected  that  the  international 
scope  of  the  Society  will  make  for  closer  co-operation  among  systematic 
zoologists;  and  that,  through  the  Canadian  membership,  the  important  and 
basic  work  of  taxonomic  research  may  be  revitalized  in  Canada,  with  the 
Royal  Ontario  Museum  of  Zoology  as  a  focal  point. 

Collections  on  Loan  to  Other  Institutions  for  Research  Purposes: 

Aranea  (University  of  Rochester 

(American  Museum,  New  York 

Other  invertebrates  (University  of  British  Columbia 

(University  of  Maine 
(Harvard  University 
(Ontario  Agricultural  College 


Collections  Identified  for  Other  Institutions: 


Aranea 


Orthoptera 


Odonata 


Miscellaneous  Arthropoda 


(Dominion  Department  of  Agriculture 
(University  of  Kansas 

(Nova  Scotia  Department  of  Agriculture 
(Acadia  University 

(Tulane  University,  New  Orleans 
(Dominion  Department  of  Agriculture 
(Dominion  Parasite  Laboratory ,  Belleville 
(Douglas  Lake  Biological  Station,  Michigan 

(Ontario  Department  of  Lands  and  Forests 
(Ontario  Department  of  Health 


The  following  courses,  involving  96  hours  of  lecturing,  were  given  by  the 
Curator,  for  the  University  of  Toronto: 

Insect  Taxonomy  and  Toxicology, 

Second  Year  Honour  Biology  (Insect  Taxonomy), 

Parasitology, 


DIVISION  OF  ART  AND  EXHIBITS 


Chief  -  T.  M.  Shortt 

Artist  -  A.  Reid 
Artist  -  E.  Thorn 

After  a  period  of  organization  and  training,  the  Division  has  now  com- 
menced the  revision  of  the  zoology  galleries  within  the  limitations  of  the 
display  cases  at  present  available.  An  inventory  of  specimens  and  show- 
cases now  in  our  possession  has  been  made  and  plans  aimed  at  the  most 
effective  utilization  of  the  material  have  been  drawn  up.  Detailed  designs 
for  a  number  of  new  and  instructive  exhibits  are  now  on  paper.  Work  on 
the  actual  exhibits  is  progressing  favourably  and  some  of  the  new  displays 
will  be  installed  during  the  coming  year. 

A  major  item  in  the  Division's  general  maintenance  work  was  the  over- 
haul and  repair  of  the  aquarium  in  the  third  floor  rotunda.  New  ground- 
glass  side  walls  were  installed  throughout.  Canadian  game  fishes  and  other 
species  of  interest  will  be  exhibited  and  it  is  believed  that  the  appearance 
of  the  aquarium  will  be  improved  and  at  the  same  time  the  upkeep  will  be 
lessened. 

The  Division  undertook  the  supervision  of  the  Carling  Conservation  Club- 
Royal  Ontario  Museum  of  Zoology  wildlife  project  for  1949-50.  A  short 
film  on  the  hunting  of  the  ring-necked  pheasant  on  Pelee  Island  in  Lake 
Erie  has  already  been  produced.  At  present  work  is  progressing  on  a  full- 
length  film  on  the  biology  and  management  of  the  pheasant.  Three  separate 
trips  to  the  island  for  photographic  sequences  have  been  made, involving 
eight  weeks  in  the  field  by  staff  members.  In  addition  the  film  has  been  ed- 
ited and  script  for  the  sound-track  supervised. 

Art:  During  the  year  the  Division  prepared  twenty-five  maps  and  graphs 
for  publication  or  for  lantern  slides.  Seven  line  drawings  of  birds  and  bird 
anatomy  were  made  for  publication.  In  addition  a  number  of  signs  and 
labels  were  made  for  use  within  the  Museum. 

The  files  of  reference  data  were  maintained  and  additions  made  to  them. 
Among  the  files  are  those  which  record  the  fugitive  colours  of  the"  soft 
parts"  of  animals;  sketches  of  attitudes  of  animals  and  details  of  structure; 
files  of  clippings  of  photographs  of  animals;  and  Kodachrome  slides. 

Exhibits:  A  start  has  been  made  on  the  redecoration  of  the  Canadian  mam- 
mal section  of  the  north  gallery.  Progress  has  been  held  up  owing  to  pres- 
sure of  other  duties,  but  one  case  has  been  completed. 

The  following  mounted  specimens,  some  new  to  the  collections,  some 
replacing  poorer  specimens,  have  been  placed  on  display:  American  Egret, 
Arctic  Tern,  Barn  Owl,  Great  Gray  Owl,  Hawk  Owl  and  Horned  Owl  in  the 
Canadian  bird  alcove. 

Several  mounts  of  Canadian  mammals  have  been  prepared  and  await 
installation. 


A  three-foot  scale-model  of  the  Whale  Shark  has  been  produced.  This 
was  cast  in  MR  resin,  a  light,  tough  plastic.  The  method  is  considered  to  be 
an  advance  over  other  techniques  for  certain  types  of  Museum  models. 

A  six-foot  model  of  the  Blue  Whale  is  ready  for  casting  in  the  same 
material. 

Several  seasonal  or  temporary  exhibits  occupied  the  art  alcove  during 
the  period.  These  included  a  display  of  specimens  and  photographs  of  the 
Royal  Ontario  Museum  of  Zoology  Cape  Henrietta  Maria  expedition;  sketches 
and  paintings  made  in  the  zoology  galleries  by  students  of  the  Ontario  Coir 
lege  of  Art  under  Mr.  Gustav  Hahn;  celluloid  and  wax  models  by  A.  A.  Wood 
illustrating  the  damage  to  fruit  and  shade  trees  and  garden  crops  by  various 
insects.  These  models  were  loaned  by  the  Dominion  Entomological  Labora- 
tory, Chatham;  sketches  and  paintings  of  nature  subjects  by  Eric  Thorn  of 
the  Division  of  Art  and  Exhibits;  an  exhibition  of  original  drawings  by  John 
Crosby  and  T.  M,  Shortt  which  are  appearing  in  Canadian  Nature  Magazine; 
speed-lamp  photographs  of  birds  in  flight  by  Bernard  Corby  of  Toronto. 

Special  exhibits  for  temporary  display  in  the  third  floor  rotunda  were: 
Zoological  specimens  embedded  in  plastic  by  A.  Reid  for  teaching  purposes 
compared  with  4,000,000~year  old  specimens  of  insects  trapped  in  amber; 
a  specimen  of  the  poor-will,  a  bird  which  recently  has  been  found  to  hi- 
bernate; a  vermilion  flycatcher,  taken  at  Toronto  and  constituting  the  only 
Canadian  record  for  the  species;  a  skeleton  of  the  duck  hawk  showing  the 
beauty  of  its  structural  design  for  its  way  of  life. 

Five  displays  advertising  the  Museum  of  Zoology's  publications  were 
prepared.  One  of  these  was  shown  at  the  annual  convention  of  the  American 
Ornithologists  Union  in  the  Museum  of  Natural  Science  in  Buffalo,  New  York; 
one  at  a  regular  meeting  of  the  Toronto  Field-Naturalists  Club  in  the  Royal 
Ontario  Museum;  one  at  the  annual  teachers'  convention  at  the  Ontario  Col- 
lege of  Education;  and  two  for  the  display  panel  at  the  Museum's  front  desk. 

The  staff  continued  to  experiment  with  new  techniques  and  to  study  ac- 
cepted ones.  Mr.  Reid  has  made  much  progress  in  his  experiments  with 
plasticsas  applied  to  Museum  display.  He  has  been  consulted  by  several 
technicians  in  the  commercial  field.  Mr.  Thorn  has  spent  some  time  in  ex- 
perimenting with  the  manna  kin  technique  for  mounting  large  mammals. 

Members  of  the  Division  gave  two  lectures,  took  part  in  a  CBC  broadcast 
and  supplied  an  account  of  the  zoology  galleries  for  a  Department  of  Travel 
and  Publicity  brochure. 

Visits  to  other  museums  to  observe  methods  of  display  and  technique 
included:  A  visit  to  the  Buffalo  Museum  of  Science  by  three  staff  members 
for  three  days  and  a  visit  by  one  staff  member  to  the  American  Museum  of 
Natural  History,  New  York,  for  one  week.  These  trips  were  personally 
financed. 

42  letters  were  written  in  connection  with  the  Division's  work. 
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ROYAL  ONTARIO  MUSEUM  OF  ZOOLOGY 

STAFF  PUBLICATIONS 

Baillie,  J.  L.,  "Winter  Season   Ontario-western  New  York  Region" 

(Audubon  Field  Notes,  Vol.  3,  1949,  pp.  167-8). 

"Spring  Migration   Ontario- we  stern  New  York  Region" 

(Audubon  Field  Notes,  Vol.  3,  1949,  pp.  206-7). 

"Geese,  Swans  and  Pond  Ducks"  (Canadian  Nature,  Vol.  11, 
1949,  p.  112). 

"Fall  Migration  .......  Ontario-western  New  York  Region" 

(Audubon  Field  Notes,  Vol.  4,  1950,  pp.  12-14). 

"Christmas  Bird  Census"  (Canadian  Field-Naturalist, 
Vol.  64,  1950,  pp.  77-8). 


Downing,  S.  C,  "The  White-tailed  Deer"  (Canadian  Nature,  Vol.  11,  1949, 
pp.  100-101). 

"Jackrabbit  and  Raccoon"  (Canadian  Nature,  Vol.  11,  1949, 
pp.  98-99). 

"The  Barren  Ground  Caribou"  (Canadian  Nature,  Vol.  12, 
1950,  pp.  12-13). 

"Mammals  of  Stream,  Pond  and  Lake"  (Canadian  Nature, 
Vol.  12,  1950,  pp.  78-79). 


Hope,  C.  E.  and  A.  Murray  Fallis,  "Observations  of  Ruffed  Grouse  in 

Southern  Ontario  with  a  Discussion  of  Cycles"  (Can.  Field- 
Naturalist,  Vol.  64,  1950,  pp.  82-85). 


Kurata,  T.  B.,  "Spiders  (Aranea)  from  the  District  of  Mackenzie 
(Canadian  Entomologist). 


Peterson,  Randolph  L,  and  Vincent  Crichton,  "The  Fur  Resources  of 
Chapleau  District,  Ontario"  (Can.  Jour.  Research  D, 
Vol.  27,  pp.  68-84,  1949). 

"Amphibians  and  Reptiles  of  Brazos  County,  Texas"  (The 
Am.  Mid.  Naturalist,  Vol.  43,  1950,  pp.  157-164). 


/ 


-  19  - 


Snyder,  L.  L.,  "The  Snowy  Owl  Migration  of  1946-47"  (Wilson  Bulletin, 
Vol.  61,  1949,  pp.  99-102). 

"In  an  Eastern  Marsh"  (Canadian  Nature,  Vol.  11,  1949, 
pp.  148-9). 

"A  Record  of  the  Alberta  Fox  Sparrow  in  Manitoba" 
(Condor,  Vol.  51,  1949,  pp.  270-1). 

Urquhart,  F.  A.,  "Introducing  the  Insect"  (Clarke,  Irwin  and  Co.  Ltd., 
Toronto). 

"Termites"  (Canadian  Homes  and  Gardens,  May  1950). 

"Mosquitoes"  (Canadian  Nature,  Vol.  12,  1950,  p.  82). 

"Sulphur  and  White  Butterflies"  (Canadian  Nature,  Vol. 
12,  1950,  p.  82). 

"Swallowtail  Butterflies"  (Canadian  Nature,  Vol.  11, 
1949,  pp.  67-68). 

Walker,  E.  M.,  "On  the  anatomy  of  Grylloblatta  campodeiformis  Walker 
(5)  The  organs  of  digestion"    (Canadian  Jour,  of  Research, 
Vol.  27,  1949,  pp.  309-344.) 

"Notes  on  some  Qdonata  from  the  Kenora  and  Rainy  River 
Districts,  Ontario"  (Canadian  Entomologist). 

"Grasshoppers  and  Crickets"  (Canadian  Nature,  Vol.  11, 
1949,  pp.  106-109). 

"The  White-marked  Tussock  Moth"  (Canadian  Nature, 
Vol.  11,  1949,  pp.  122-3). 
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